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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the fiber for the doll hairs which consists of filaments whose outer diameters which (A)/(B) 
=95 / 5 - 20/80 (weight ratio) come out comparatively, and come to carry out the melting unification of a 
kind of thermoplastics (A) and the thermoplastic polymer (B) which has glass transition temperature in 
the 0-degree-C or more range of 70 degrees C or less, or the two sorts or more are 30 micrometers - 200 
micrometers. 

[Claim 2] A kind of thermoplastics (A) and the thermoplastic polymer (B) which has glass transition 
temperature in the 0-degree-C or more range of 70 degrees C or less, or two sorts or more (A) — by /(B) 
=95 / 5 - 20/80 (weight ratio) coming out comparatively, coming to carry out melting unification, and 
applying external force beyond the temperature near the glass transition temperature of said 
thermoplastic polymer (B) in the temperature region of under the melting point Fiber for the doll hairs 
equipped with the function which can deform into the configuration which adapted itself to said stress 
freely, and is fixed to said configuration which deformed in the temperature region of under glass 
transition temperature. 

[Claim 3] Thermoplastics (A) and the thermoplastic polymer (B) which has glass transition temperature 
in the 0-degree-C or more range of 70 degrees C or less are claim 1 or the fiber for the doll hairs of 2 
which constitutes the filament which the melting blend was carried out and was unified. 
[Claim 4] Thermoplastics (A) and the thermoplastic polymer (B) which has glass transition temperature 
in the 0-degree-C or more range of 70 degrees C or less are claim 1 or the fiber for the doll hairs of 2 
which comes to constitute the filament of the bicomponent fiber gestalt which welding of mutual was 
carried out and it unified. 

[Claim 5] Thermoplastics (A) is claim 1 thru/or the fiber for the doll hairs of 4 chosen from 
thermoplastic elastomer. 

[Claim 6] Thermoplastic elastomer is fiber for the doll hairs of claim 5 which is the polymer chosen out 
of any of a polyamide system, a polyurethane system, a styrene system, a polyolefine system, a poly- 
butadiene system, a polyester system, or an ethylene-vinyl acetate system copolymer they are. 
[Claim 7] For thermoplastics (A), a thermoplastic polymer (B) is claim 1 chosen from the polymer with 
which the chemical structures differ thru/or one fiber for the doll hairs of 4. 

[Claim 8] A thermoplastic polymer (B) is claim 1 which comes to exist where a distributed condition, or 
distribution and a compatible condition are intermingled thru/or one fiber for the doll hairs of 4. 
[Claim 9] A thermoplastic polymer (B) is claim 1 which are one sort or two sorts or more of polymers 
chosen from saturated polyester resin, acrylic ester resin, methacrylic ester resin, or vinyl acetate resin 
thru/or one fiber for the doll hairs of 4. 

[Claim 10] Thermoplastics (A) is claim 1 as which the melting point or softening temperature is chosen 
from resin 100 degrees C or more thru/or one fiber for the doll hairs of 4. 
[Claim 1 1] Thermoplastic elastomer is claim 1 to which it is a polyamide system elastomer, a 
thermoplastic polymer (B) is saturated polyester resin which has the glass transition temperature of 0 
degree C - 50 degrees C, and said saturated polyester resin comes to occupy the rate of 5 - 80 weight 
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section of all resin thru/or one fiber for the doll hairs of 4. 

[Claim 12] Claim 1 which an reversible thermochromism microcapsule pigment comes to contain in the 
distributed condition thru/or one fiber for the doll hairs of 1 1 . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fiber for the doll hairs. The melting unification of 
the thermoplastic polymer which has thermoplastics and a specific glass transition temperature is carried 
out at a predetermined rate, and beyond the temperature near the glass transition temperature of said 
thermoplastic polymer, by applying external force in the temperature region of under the melting point, 
it can deform into an arbitration configuration freely and is related with the fiber for the doll hairs which 
said configuration which deformed equipped with the function fixed in the temperature region of under 
glass transition temperature at a detail. 
[0002] 

[Description of the Prior Art] Conventionally, generally synthetic fibers, such as fiber, and a polyamide, 
polypropylene of a vinylidene-chloride system and a vinyl chloride system, are used as fiber for the doll 
hairs. Moreover, the synthetic fiber which becomes JP,5-76880,B from the acrylic polymer which 
contains acrylonitrile, and a vinyl chloride and/or a vinylidene chloride at a predetermined rate, 
respectively is indicated. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, if it is in the hair using the above mentioned 
synthetic fiber, it is an elevated temperature more than the softening temperature of fiber, if a special 
fixture moreover is not applied, a hair form cannot be made to deform, and a small child etc. cannot give 
curl etc. and cannot play freely. It can be made to deform into a simply free hair form suitably in a 30 
degrees C - 60 degrees C temperature region, this invention — the temperature region not more than 
ordinary temperature -70 degree C - The hair form which deformed by cooling can be fixed and the 
need is accepted. Restore said fixed hair form to the original condition, or It has deformation of a repeat, 
the restoration function, and delayed persistency of being able to deform into another hair form, and 
even if a small child etc. has, it is going to offer the fiber for the doll hairs which can be made to be able 
to deform a hair form simply and can play. 
[0004] 

[Means for Solving the Problem] this invention makes requirements the fiber for the doll hairs which 
consists of filaments whose outer diameters which (A)/(B) =95 / 5 - 20/80 (weight ratio) come out 
comparatively, and come to carry out the melting unification of a kind of thermoplastics (A) and the 
thermoplastic polymer (B) which has glass transition temperature in the 0-degree-C or more range of 70 
degrees C or less, or the two sorts or more are 30 micrometers - 200 micrometers. Furthermore, a kind of 
thermoplastics (A) and the thermoplastic polymer (B) which has glass transition temperature in the 0- 
degree-C or more range of 70 degrees C or less, or two sorts or more (A) - by /(B) =95 / 5 - 20/80 
(weight ratio) coming out comparatively, coming to carry out melting unification, and applying external 
force beyond the temperature near the glass transition temperature of said thermoplastic polymer (B) in 
the temperature region of under the melting point It can deform into the configuration which adapted 
itself to said stress freely, and let it be requirements to come to have the function fixed to said 
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configuration which deformed in the temperature region of under glass transition temperature. 
[0005] Specifically in the above, melting unification can mention bicomponent fiber gestalten, such as 
an assembling die with which the thermoplastic polymer (B) formed the core part, and the sheath-core 
mold to which thermoplastics (A) surrounded to vaginate and was joined or the above (A), and (B) were 
joined to the gestalt by which the melting blend of thermoplastics (A) and the thermoplastic polymer (B) 
is carried out by juxtaposition in the perimeter. 

[0006] The filament of a configuration of having described above is usually manufactured as a 
multifilament gestalt by the melt spinning by application of melt spinning equipment. This is because 
the fiber bundle of the gestalt which is easy to transplant hair by a hair transplantation sewing machine 
etc. on a doll head continuously is constituted. Here, the cross section of a monofilament has the 
effective thing of not only a circle configuration but the other shape of a star type, Y mold, and an 
anomaly, and is suitably chosen by tactile feeling, a loft, curl workability, etc. 

[0007] The range of 30-200 micrometers of outer diameters of a monofilament is 40-120 micrometers 
more preferably, and the thing of a less than 30-micrometer diameter is too thin, inferior in the holdout 
of curl, on the other hand, if 200 micrometers is exceeded, it becomes thick too much and cannot present 
description of hair easily. 

[0008] as said thermoplastics (A) — poly amide resin (6-nylon — ) 6 and 6 nylon, 12-nylon, 6, 9 nylon, 
612 nylon, 6-6, 6 copoly amides, 6-12 copoly amide, 6-6, 6-12 copoly amide, Polyester resin, such as 
polyethylene terephthalate, such as 6 and 9-12 copolyamide, and polybutylene terephthalate, 
Acrylonitrile-styrene copolymerization resin, acrylonitrile-butadiene-styrene resin, Polycarbonate resin, 
a vinyl chloride DIN-vinyl chloride copolymer, copolymerization acrylonitrile resin, Thermoplastic 
elastomer polyamide, such as polyamide-polyether block copolymerization resin, Styrene thermoplastic 
elastomers, such as styrene-butadiene block copolymerization resin, Polyolefine system thermoplastic 
elastomer, such as polypropylene-ethylene propylene rubber block copolymerization resin, The polymer 
chosen out of any of thermoplastic elastomer, such as poly-butadiene system thermoplastic elastomer, 
thermoplastic elastomer polyester, or an ethylene-acetic-acid BINI system copolymer, they are can be 
mentioned. It is general-purpose resin of fiber formation nature among the above mentioned resin, and 
since the melting point or softening temperature maintains rigidity with resin 100 degrees C or more 
proper as base resin and contributes to gestalt holdout, it is effective. 

[0009] Furthermore, in order to hold the early shape of pliant flexibility for a long period of time, it is 
desirable to apply said thermoplastic elastomer. A Plastic solid passes by application of said elastomer, 
and it is avoided that ductility is lost and makes it hard by the time. 

[0010] As a thermoplastic polymer (B), saturated polyester resin, acrylic ester resin, methacrylic ester 
resin, vinyl acetate resin, polyamide resin, an epoxy resin (non-hardened material), hydrocarbon resin, 
soft polyvinylchloride resin, ethylene vinyl acetate-copolymerization resin, vinyl chloride-vinyl acetate 
copolymerization resin, vinyl chloride-acrylic copolymerization resin, styrene resin, acrylic-styrene 
copolymerization resin, etc. can be mentioned. More preferably, still more preferably, glass transition 
temperature is desirable 0 degrees C or more 70 degrees C or less, and 20 degrees C - 65 degrees C of 5 
degrees C - 65 degrees C of saturated polyester resin, acrylic resin, vinyl chloride-vinyl acetate 
copolymerization resin, styrene resin, etc. etc. are [ a 30 degrees C - 50 degrees C thing is effective, 
and ] suitable among said thermoplastic polymers (B), especially. 

[001 1] By choosing the thermoplastic polymer (B) in said glass-transition-temperature range, by the 
temperature of a life temperature requirement, its near or various kinds of hair form deformation fixtures 
better known than before, and application of a proper stress deformation means, it deforms into the hair 
form of an arbitration configuration, and has the function to hold said hair form which deformed by 
cooling, and a small child etc. can change a hair form simply and can play. 

[0012] If a filament is in the gestalt by which the melting blend was carried out, a thermoplastic polymer 
(B) is chosen from the polymer with which the chemical structure differs from thermoplastics (A), and 
the condition that a distributed condition or distribution, and compatibility were intermingled by the 
thermoplastic polymer (B) makes the function of this invention discover effectively here. If the chemical 
structure is in the combination of the same resin, i.e., homogeneous resin a homogeneous compatible 
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object is formed and can be set more than the glass transition temperature of thermoplastics (B) — visco- 
elastic, since description is discovered as it is, without being controlled by thermoplastics (A) proper 
Where both shaping filaments are piled up, when it is left, it will become easy to adhere mutually and, 
on the other hand, the fixed function in the temperature region of under glass transition temperature will 
also fall relatively. 

[0013] As for the rate which a thermoplastic polymer (B) blends with thermoplastics (A), A/B=95 / 5 - 
20/80 (weight ratio) are effective. Preferably If viscosity exceeds a large next door and 90 % of the 
weight as it is 90 / 10 - 50/50 and the weight of a thermoplastic polymer (B) increases if viscosity is too 
high, adhesiveness arises, Plastic solids are made close and it is left — adhering — etc. » fault is 
produced, on the other hand, by less than 5% of the weight of the system, the operation by decline in the 
bending elastic modulus at the time of deformation processing is inadequate, it is not fully discovered 
and viscoelasticity cannot produce expected deformans easily. Here, the above (A) and (B) do not have 
single each, and plurality may be used together. 

[0014] Per [ of the raw material resin which forms said filament ] kg, 0.05-1.0g of a common pigment, 
l-20g of a fluorescent pigment, 10-100g of a microcapsule pigment, etc. can be blended, it can fabricate, 
and the colored filament can be constituted. 

[0015] Furthermore, the light stabilizer chosen from light stabilizer more nearly general-purpose than 
before, for example, an ultraviolet ray absorbent, an antioxidant, an antioxidant, a singlet oxygen 
quencher, an ozone decolorizing agent, a visible-ray absorbent, and an infrared absorption agent is 
suitably blended into raw material resin, a filament can be formed or the light stabilizer layer which 
made the binder contain light stabilizer can be prepared in a front face. 

[0016] Moreover, various plasticizers more nearly general-purpose than before, for example, a phthalic- 
acid system, an aliphatic series dibasic-acid-ester system, a phosphoric ester system, an epoxy system, a 
phenol system, a trimellitic acid system, etc. are blended one to 30% of the weight, deformable 
temperature can be reduced or flexibility can be given. 

[0017] Furthermore, in order to improve workability, physical properties, etc., the color pigment of a 
calcium carbonate, a magnesium carbonate, titanium oxide, talc, and others etc. can be added. 
[0018] In addition, the above mentioned thermochromism microcapsule pigment What carried out the 
endocyst of an electron-donative coloration nature organic compound, an electronic receptiveness 
compound, and the thermochromism ingredient containing three components of the organic compound 
medium which makes color reaction occur reversibly to the microcapsule is effective. JP,51-35414,B 
according to these people's proposal as this thermochromism ingredient, the thermochromism ingredient 
indicated by JP,51-44706,B, JP,1-17154,B, etc. - or At the time of coloring indicated by JP,7- 
1 86546,A, the color which is rich in high coloring concentration and brightness, such as yellow which 
has fluorescence, yellow orange, orange, a red lamp color, and red, is presented. At the time of 
decolorization The electron-donative coloration nature organic compound chosen from the (b) pyridine 
system which there is no color remainder and presents colorlessness, a quinazoline system, and a bis- 
quinazoline system, (b) The compound which is electronic receptiveness to said electron-donative 
coloration nature organic compound, Said (b)> the thermochromism ingredient which consists of a 
compatible object which uses as an indispensable component three components of the compound which 
is the reaction medium which makes the electronic transfer reaction by the (b) component occur 
reversibly in a specific temperature region, (Ha) Or are indicated by JP,4-17154,B which these people 
proposed. The temperature-sensing-and-color-changing-property color-memorizing thermochromism 
ingredient which shows a big hysteresis characteristic and is discolored, Namely, the configuration of 
the curve which plotted change of the coloring concentration by the temperature change It is the 
discoloration material of the type which follows a greatly different path and is discolored by the case 
where temperature is dropped from an elevated-temperature side from discoloration temperature to the 
case where temperature is raised from a low temperature side from a discoloration temperature region, 
and reverse. In the ordinary temperature region between a low temperature side transformation point and 
an elevated-temperature side transformation point, the thermochromism ingredient which has the 
description which can carry out storage maintenance of the condition of having made it changing at the 
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temperature below said low temperature side transformation point or more than an elevated-temperature 
side transformation point is also effective. 

[0019] Moreover, the thermochromism ingredient of high sensitivity which has a hysteresis band 3 
degrees C or less about the depth-of-shade-temperature curve by **** and the temperature change 
which were indicated to JP,1 -29398,B which these people proposed is effective. 
[0020] Although application as it is is also effective, as for the above mentioned thermochromism 
ingredient, it is most desirable to connote and use it for a microcapsule. That is because a 
thermochromism ingredient is maintained at the same presentation in various service conditions and the 
same operation effectiveness can be done so. By carrying out endocyst to said microcapsule, a stable 
pigment can be constituted chemically and physically and the thing of the particle diameter of 1-30 
micrometers and the range of 5-15 micrometers can be applied. 

[0021] Moreover, it distributes in the medium containing a binder, and said microcapsule pigment is 
applied as color material, such as ink and a coating, and can also form an reversible heat discoloration 
layer in a filament front face by coating or blasting processing. 

[0022] The microcapsule pigment in the above can be made to contain one to 30% of the weight 
preferably 0.5 to 40% of the weight in a coating resin layer. In less than 0.5% of the weight of loadings, 
when it is hard to carry out vision of the clear heat discoloration effectiveness and 40 % of the weight is 
exceeded, it is superfluous, it is in a decolorization condition, and a remaining color may arise. 
[0023] It sets for the fiber for the doll hairs of this invention, and also when thermoplastics (A) is 
transferred in the shape of [ more than the glass transition temperature of a thermoplastic polymer (B) ] 
viscoelasticity, the description of resin itself is maintained, and adhesiveness is controlled suitably and 
contributes it to evasion of the trouble at the time of adhesion of Plastic solids depended for adhering. 
[0024] the saturated polyester resin whose thermoplastic elastomer is a polyamide system elastomer in 
said configuration carried out and whose glass transition temperature a thermoplastic polymer (B) is 0 
degree C - 50 degrees C - 5 - 80 weight section -- desirable — a polyamide system elastomer / saturated 
polyester resin =80 / 20 - 30/70 (weight ratio) - the range of 50 / 50 - 70/30 (weight ratio) is effective 
still more preferably. By specifying it as said range, the high intensity which the polyamide itself has, 
tactile feeling, and proper hygroscopicity are discovered proper, and while filling false nature with the 
hair, an expected deformation-fixed function is discovered effectively. Furthermore, the above 
mentioned false nature and the above mentioned deformation-fixed function are held with time and 
stably. 

[0025] Although comparatively rigidity-description is presented in said configuration if a thermoplastic 
polymer (B) is in the temperature region below glass transition temperature visco-elastic above glass 
transition temperature, when it changes to description and a bending elastic modulus falls The rigidity of 
a thermoplastic rigidity polymer (B) originally and a bending elastic modulus fall relatively, the sex to 
the configuration of arbitration which can be transformed is obtained according to external force, and 
said configuration which deformed is returned and fixed to rigidity-description in the temperature region 
below glass transition temperature. 

[0026] By the unification by thermoplastics (A) and the combination of the thermoplastic polymer (B) 
which has a specific glass transition temperature as this invention was described above The sex in a 
specific temperature region which cannot be discovered in each simple substance of thermoplastics (A) 
or a thermoplastic polymer (B) and which can be transformed, The deformation-stability which was 
equipped with the function which fixes the configuration which deformed in said temperature region in a 
specific temperature region, and was moreover described above The temperature of a life temperature 
requirement, or everyday heating, A cold energy means can attain simply, said hair form by which size 
enlargement was carried out is canceled further in the temperature region more than glass transition 
temperature, and the fiber for the doll hairs equipped with the delayed persistency which is equal to 
practical use of a repeat that it can deform - fix is given to the hair form of another arbitration. 
[0027] 

[Embodiment of the Invention] Although an example explains the fiber for this invention doll hairs still 
more concretely, this invention is not limited at all by this example. In addition, the weight section 



http ://www4 . ipdl . ncipi . go .j p/cgi-bin/tran_web_cgi_ej j e 



11/28/2005 



JP,10-118341,A [DETAILED DESCRIPTION] 



Page 5 of 7 



shows the combination in an example. 

[0028] It considers as example 1 thermoplastics (A). The copolymerization polyamide resin [trade 
namerdie amide N 1901, DAISERU Huels make, Mix the polyester resin [trade name:Pori Ester TP-217, 
product [ made from Japanese Composition ], and 40 degrees C of glass transition points] 200 section as 
the melting point [ of 155 degrees C ]]400 section, and a thermoplastic polymer (B), and general- 
purpose melt spinning equipment is used. The multifilament which a filament with an outer diameter of 
about 80 micrometers turns into from 24 was obtained from the dice which has the discharge opening of 
24 holes by spinning and carrying out extension processing at 180 degrees C. Hair was transplanted with 
the well-known means on the head of the doll which consists said multifilament of plastics material, and 
the doll toy was constituted combining idiosoma. 

[0029] The configuration was held, unless the hair changed into the condition of having curled with the 
same path as a curler and external force was applied, when the curler was removed after having twisted 
the hair of said doll toy around the hair curler of the shape of a cylinder with a diameter of 9mm, 
warming for 3 minutes in 42 -degree C oven and leaving it under the room temperature of 25 degrees C 
subsequently. 

[0030] Next, after fixing in the form which lengthened the hair of said curl condition in the straight-line 
condition and warming in 42-degree C oven again, it was left under the room temperature, and when the 
fastener was removed, the hair returned to the early straight condition. 

[003 1] Moreover, even if it did not use a fastener, after warming in 42-degree C oven, it was restored to 
the straight condition by brushing lengthening the hair with a comb, a brush, etc. promptly. 
[0032] The repetition of deformation and immobilization at about 30 degrees C or less was possible for 
said formation of a form status change above about 42 degrees C, and it was able to take the desired 
configuration. This deformation and fixed temperature were an outline and a thing which changes 
bordering on the glass transition temperature of the used polyester resin. 

[0033] The acrylic resin [trade name:diamond NARU BR-1 17, product [ made from Mitsubishi Rayon ], 
and glass transition temperature of 35 degrees C] 150 section was mixed as example 2 thermoplastics 
(A) as the isophthalic acid 35 mol % denaturation polybutylene terephthalate (melting point of 168 
degrees C) 300 section, and a thermoplastic polymer (B), and the fiber for the doll hairs was obtained 
like the example 1 . 

[0034] When HEAKA-Ra of the shape of a cylinder with a same diameter [ the / as an example 1 ] of 
9mm was applied and the same trial was performed about said obtained fiber, deformation temperature 
is 38 degrees C and the deformation configuration was fixed by leaving it in room temperature of 20 
degrees C after deformation. Deformation-immobilization was repeatable bordering on the glass 
transition temperature of 35 degrees C of acrylic resin. 

[0035] the reversibility thermochromism ingredient which consists of the example 3 reversibility 
thermochromism microcapsule pigment preparation 1 -, 2-Benz-6-diethy lamino fluoran 2 section, 1 , and 
1 -screw (4-hydroxyphenyl)-n-octane 6 section and the capric-acid stearyl 50 section - the interface pile 
of an epoxy resin/amine ~ therefore it microencapsulated lawfully and the reversibility thermochromism 
microcapsule pigment with a mean particle diameter of 10-20 micrometers was obtained. The obtained 
pigment changed reversibly to pink below colorlessness and about 28 degrees C above about 34 degrees 
C. 

[0036] The thing 10 section which dried said microcapsule pigment and dehydrated, and the 
thermoplastics constituent 300 section obtained in the example 1 were mixed, melting mixing was 
carried out by the extruder at 180 degrees C, and the temperature-sensing-and-color-changing-property 
thermoplastics constituent was obtained. Said constituent changed reversibly to pink below 
colorlessness and 28 degrees C by 34 degrees C or more of outlines. 

[0037] Then, by the same approach as an example 1, the multifilament which a filament with an outer 
diameter of about 80 micrometers turns into from 24 by spinning and carrying out extension processing 
at 1 80 degrees C was obtained from the dice which uses general-purpose melt spinning equipment for 
said resin constituent, and has the discharge opening of 24 holes, and this was offered as fiber for the 
doll hairs. 
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[0038] Said peach-colored hair was put between the plate with which top-most vertices carried out the 
wave in a cycle of 1cm from top-most vertices, and it fixed, and when put into 42-degree C oven, the 
hair changed from pink to colorlessness. The condition was held, unless it colored the hair to pink again 
when it was left under the room temperature of 25 degrees C, and the hair changed into the condition of 
having waved to the same period as a wave-like plate when the wave-like plate was removed and 
external force was applied, after warming for 3 minutes. 

[0039] Subsequently, it fixed in the form which lengthened this hair that waved in the straight-line 
condition, when again warmed in 42-degree C oven, it changed to colorlessness, and when it was left 
under the room temperature, while coloring to pink, when a fastener was removed, it was restored to the 
early straight condition. 

[0040] Said deformation- immobilization had deformation and repeatable immobilization at about 30 
degrees C or less above about 42 degrees C, and this was what changes bordering on the glass transition 
temperature of the polyester resin which carried out outline use. 

[0041] As example 4 thermoplastics (A), the polyester resin [trade name:Ely Tell UE-3500, Unitika, 
Ltd. make, and 30 degrees C of glass transition points] 300 section was mixed, melting mixing was 
carried out by the extruder at 190 degrees C as the [trade namerdie amide E62 and die eel . Huels make] 
made from thermoplastic elastomer polyamide 400 section, and a thermoplastic polymer (B), and the 
thermoplastics constituent was obtained. The multifilament which consists of 20 filaments with a 
diameter of about 100 micrometers was obtained by using general -purpose melt spinning equipment for 
said constituent, and spinning and carrying out extension processing at 190 degrees C from the dice 
which has the discharge opening of 20 holes. Hair was transplanted on the head of a doll and said 
multifilament was used as the doll toy combining idiosoma. 

[0042] The aforementioned hair was twisted around the hair curler with a diameter of 9mm, and it held 
for 5 minutes under the room temperature of 25 degrees C. Then, when the curler was removed, after the 
hair changed into the condition of having curled with the same path as a curler and maintained the 
condition for dozens of minutes, curl was canceled gradually and it was restored to the original straight 
condition by neglect on several hours - the 1 st. 

[0043] Moreover, the configuration was held, unless it changed into the condition of having curled with 
the same path as the path of a hair curler and external force was applied, when the curler was removed 
after warming for 3 minutes in 3 5 -degree C oven in the condition of having wound around the curler and 
leaving it under the room temperature of 20 degrees C subsequently. Next, after fixing in the form which 
lengthened the hair of said curl condition in the straight-line condition and warming in 3 5 -degree C oven 
again, it was left under the room temperature of 20 degrees C, and when the fastener was removed, the 
hair returned to the early straight condition. 

[0044] Moreover, when the hair made to curl at said 35 degrees C was left under the room temperature 
of 25-30 degrees C, it returned [ several hours - ] to the straight condition of outline origin automatically 
by neglect on the 1st. 

[0045] As a charge of example 5 matrix, as polyamide resin [trade name:Lil Sun AMNO, the Toray 
Industries, Inc. make, and the melting point of 180 degrees C], and a charge of a core material Saturated 
polyester resin [trade name : Made in [ Toyobo Co., Ltd. ] Byron 103, The multifilament which consists 
of a compound filament with a diameter [ of heart-sheath structure ] of 70 micrometers was obtained 
from the dice which uses 47 degrees-C [ of glass transition points ]] by the weight ratios 50/50, and has 
the discharge opening of eight holes using general-purpose bicomponent fiber spinning equipment by 
spinning at 200 degrees C. 

[0046] The configuration was held, unless the hair changed into the condition of having curled with the 
same path as a curler and external force was applied, when the curler was removed after having twisted 
said multifilament around the hair curler of the shape of a cylinder with a diameter of 9mm, warming it 
for 3 minutes in 50-degree C oven and leaving it under the room temperature of 35 degrees C or less 
subsequently. 

[0047] Next, after fixing in the form which lengthened the hair of said curl condition in the straight-line 
condition and warming in 50-degree C oven again, it was left under the room temperature, and when the 
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fastener was removed, the hair returned to the early straight condition. 

[0048] Moreover, even if it did not use a fastener, after warming in 50-degree C oven, it was restored to 

the straight condition by brushing lengthening the hair with a comb, a brush, etc. promptly. 

[0049] The repetition of deformation and immobilization at about 35 degrees C or less was possible for 

said deformation-immobilization above about 50 degrees C, and it was able to take the desired 

configuration. 

[0050] 

[Effect of the Invention] It can be made to deform into a simply free hair form suitably in a 30 degrees C 
- 60 degrees C temperature region, the fiber for the doll hairs of this invention — the temperature region 
not more than ordinary temperature -70 degree C » The hair form which deformed by cooling is fixable, 
if needed, said fixed hair form is restored to the original condition, or it has the delayed persistency of 
the repeat of being able to deform into another hair form, and even if a small child etc. has, the fiber for 
the doll hairs which can be made to be able to deform a hair form simply and can play can be offered. 

[Translation done.] 
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